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Acute postoperative endophthalmitis caused by Staphylococcus lugdunensis is infrequently reported in clinical
studies. Five cases of acute postcataract surgery endophthalmitis caused by S. lugdunensis were taken from a
multicenter prospective study conducted in four university-affiliated hospitals in France (2004 to 2005). These cases
were characterized by severe ocular inflammation occurring with a mean delay of 7.6 days after cataract surgery,
severe visual loss (hand motions or less in three cases), and dense infiltration of the vitreous. Each of these patients
was initially treated by using a standard protocol with intravitreal (vancomycin and ceftazidime), systemic, and
topical antibiotics. Given the severity of the endophthalmitis, even though bacteria were sensitive to intravitreal
antibiotics, pars plana vitrectomy was needed in four cases. The final visual prognosis was complicated by severe
retinal detachment in three cases. The microbiological diagnosis was reached by using conventional cultures with
specific biochemical tests and eubacterial PCR amplification followed by direct sequencing.

Bacterial endophthalmitis, with an estimated incidence fol-
lowing cataract surgery of between 0.07% and 0.3% (5, 12), is
among the most feared complications of intraocular surgery
and may result in severe vision loss (4, 5, 15, 16). In studies
based on conventional culture techniques, coagulase-negative
staphylococci (CNS) (e.g., Staphylococcus epidermidis) account
for nearly 60% of all cases, and Staphylococcus aureus accounts
for another 20% of the total. Staphylococcus lugdunensis is
known to be an aggressive coagulase-negative Staphylococcus
and has been infrequently described as being a cause of en-
dophthalmitis (5.9% of all CNS) (1).

We present five cases of endophthalmitis due to S.
Lugdunensis among a large series of 126 postoperative endoph-
thalmitis cases included in a multicenter prospective study
conducted in four university-affiliated hospitals in France
(2004 to 2005). Ocular samplings were obtained before and
after intravitreal injection of antibiotics from the aqueous hu-
mor and/or the vitreous. The aim of this study was to describe
the clinical characteristics of endophthalmitis caused by S.
lugdunensis more precisely and to report the usefulness of
eubacterial PCR in the microbiological diagnosis.

CASE REPORTS

Case 1. An 82-year-old patient underwent cataract extrac-
tion (phacoemulsification) and intraocular lens implantation in
the anterior segment of his left eye, which was complicated by

a capsular lens rupture and vitreous loss. The first symptoms
were present 7 days after surgery (loss of visual acuity and red
eye), and the patient was admitted to the hospital 2 days later.
Slit lamp examination (Table 1) disclosed a severe intraocular
inflammation in both the anterior and the posterior segments.
The patient was treated with two intravitreal injections of an-
tibiotics (vancomycin [1 mg] and ceftazidime [2.25 mg] as a
standardized protocol) and vitrectomy. S. lugdunensis was iso-
lated from the culture of the initial aqueous humor sample and
was identified using eubacterial PCR on vitreous samples
(from pars plana vitrectomy performed after two intravitreal
injections of antibiotics) (Table 1). Given these results, the
systemic and intravitreal antibiotic therapy was not modified.
After 6 months, the anterior chamber and the posterior seg-
ment of the eye showed no inflammatory activity, and visual
acuity had improved to 20/40. The examination of the fundus
showed a tiny macular epiretinal membrane.

Case 2. An 84-year-old patient presented with acute visual loss
and intraocular inflammation of the left eye (Table 1) 6 days after
cataract surgery complicated by a capsular lens rupture. Before
treatment, cultures and PCR performed on aqueous humor and
vitreous samples identified S. lugdunensis (Table 1). A pars plana
vitrectomy was performed 7 days after admission, and cultures
were negative (PCR was not performed at this time, since the
amount of the vitreous specimen was insufficient for both tech-
niques). The vitrectomy was complicated by a retinal detachment
10 days later, which required an additional vitreoretinal surgery
(vitrectomy, cryopexy, and silicone). At the 18-month follow-up
visit, visual acuity was limited to hand motions, and there was no
inflammatory activity in the eye, although the retina was attached
(after removal of silicone oil).

* Corresponding author. Mailing address: Department of Ophthal-
mology, CHU de Grenoble, 38043 Grenoble Cedex 09, France. Phone:
33 476 765548. Fax: 33 476 767570. E-mail: cchiquet@chu-grenoble.fr.
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Case 3. A 78-year-old man underwent uncomplicated cata-
ract surgery and was admitted 5 days later with a clinical
picture of acute endophthalmitis in his right eye (Table 1).
Ocular examination revealed visual acuity of light perception,
evidence of intraocular inflammation, and no fundal view.
Ultrasound examination at this stage revealed a dense vitreous
without retinal or choroidal detachment. Cultures and eubac-
terial PCR of these initial vitreous samples were positive for S.
lugdunensis at this time (Table 1). A pars plana vitrectomy was
performed 4 days later, and undiluted vitreous was sterile on
cultures, whereas PCR was positive. Endophthalmitis was com-
plicated by retinal detachment 10 days after vitrectomy. The
patient underwent an additional vitreoretinal surgery (using
silicone oil), but the final prognosis at 6 months was phthisis
and absence of vision.

Case 4. A 69-year-old woman suffered from pain, redness,
and an acute loss of visual acuity 12 days after uncomplicated
cataract surgery on the right eye. This patient had systemic
hypertension and cardiac failure. Upon admission, ocular ex-
amination revealed visual acuity of 20/100 as well as severe
inflammation of the anterior chamber and the vitreous. The
patient underwent a vitreous tap at the time of the second
intravitreal injection, and both bacterial cultures and eubacte-
rial PCR were positive for S. lugdunensis. This ocular sample
was taken 2 days after the first intravitreal injection of antibi-
otics. Since the clinical presentation improved after two intra-
vitreal injections of antibiotics, a pars plana vitrectomy was not
necessary. The final prognosis was excellent, with a visual acu-
ity of 20/20 at the 1.5-year follow-up; no anatomical sequelae
were noted.

Case 5. A 64-year-old man was operated on for cataract
extraction and intraocular lens implantation in the right eye
without complications and suffered from acute visual loss
without pain 7 days after surgery. The diagnosis of acute
postoperative endophthalmitis was evident (Table 1). The
patient benefited from two intravitreal injections of antibi-
otics since the anterior segment was better (clear cornea,
absence of Tyndall, and retraction of the cyclitic mem-
brane). However, the vitreitis did not reduce (based on
ultrasound imaging). Ocular sampling consisted of two vit-
reous taps at the time of intravitreal injections of antibiotics.
Only the first vitreous tap was positive for S. lugdunensis by
culture and PCR. Other ocular samples (at the time of the
second intravitreal injection and vitrectomy) were negative.
The patient was operated on for pars plana vitrectomy.
Visualization of the fundus during surgery showed a pale
retina of the posterior pole, without retinal hemorrhage. A
retinal detachment with a giant retinal tear occurred 15 days
after the pars plana vitrectomy and required a second vit-
reoretinal surgery (peeling of epiretinal membranes, endo-
laser, and silicone oil). Six months after this surgery, visual
acuity was limited to “counting fingers,” and the retina re-
mained attached under silicone oil.

For all strains, the minimal inhibitory concentrations were as
follows: norfloxacin and ofloxacin, 0.5 mg/liter; fosfomycin, �8
mg/liter; vancomycin, �1 mg/liter; teicoplanin, �0.5 mg/liter;
amikacin, �4 mg/liter; cefalotin, �8 mg/liter; and oxacillin,
�0.25 mg/liter.

MATERIALS AND METHODS

The five cases of acute postoperative endophthalmitis caused by S. lugdunensis
were part of a multicenter prospective study conducted in four university-affili-
ated hospitals in France (2004 to 2005) investigating 126 patients with post-
operative endophthalmitis. This prospective study aimed to evaluate eubacterial
techniques associated with conventional cultures for the microbiological diagno-
sis of endophthalmitis. This study adhered to the Declaration of Helsinki for
research guidelines involving human subjects. Patients did not have a systemic
risk factor for endophthalmitis such as diabetes, steroid medication, or immu-
nosuppression.

At admission, all patients underwent an immediate tap of the aqueous humor
followed by intravitreal injection of vancomycin (1 mg) and ceftazidime (2.25
mg). Patients were also initially treated with a broad-spectrum intravenous an-
tibiotic regimen (fluoroquinolone and piperacillin) for 5 days, topical drugs
(corticosteroid or tropicamide), and fortified drops (vancomycin or ceftazidime).
All eyes were sampled after topical anesthesia and instillation of 5% aqueous
povidone iodine solution in the conjunctival sac. After the lid speculum was in
place, a new instillation of povidone iodine solution was given. The conjunctival
sac was then washed with 20 ml of sterile balanced salt solution before sampling.
Aqueous humor samples (200 �l) were collected just before the first intravitreal
injection in a sterile syringe immediately after paracentesis in the anterior
chamber and then transferred in an aliquot.

When necessary, pars plana vitrectomy was performed, and undiluted vitreous
samples (500 �l) were also collected. Pars plana vitrectomy was considered in
cases of initial severe clinical presentation (visual acuity less than counting
fingers, dense opacities in the vitreous cavity, or other complications such as a
retinal detachment or posterior dislocation of the lens) or if there was an
anatomic and/or functional aggravation after the first injection of antibiotics. The
transfer processing was similar to that of aqueous humor sampling. Aqueous and
vitreous specimens were divided in half at the time of sampling under aseptic
conditions, with one half (100 to 250 �l) in brain heart infusion broth (10 ml, pH
7.4 � 0.2) (reference no. ADM 88440; AES Laboratories, Combourg, France)
and the other half (100 to 250 �l) in a microcentrifuge tube for PCR.

Culture. After culture of the biological sample in brain heart infusion broth,
Staphylococcus strains were isolated on blood agar plates (bioMérieux, Marcy
l’Etoile, France) at 37°C in aerobic conditions for 24 h. Strains were then
identified as being S. lugdunensis with ID32 STAPH strips (bioMérieux) (13).
The ID32 STAPH strips used in this study include 26 tests and, in particular, the
detection of ornithine decarboxylase and pyrrolidonyl arylamidase. At least the
positivity of these tests are necessary to identify the bacteria as being S. lug-
dunensis. The antibiogram was performed using Vitek II Gram-Positive Suscep-
tibility cards (catalog no. AST P 531; bioMérieux). �-Lactamase production was
deduced if MICs were �0.5 mg/liter using the Vitek II Gram-Positive Suscepti-
bility cards, and if the MIC was �0.5 mg/liter, �-lactamase production was
studied using the nitrocefin test.

DNA extraction. All DNA extraction procedures were carried out in a class II
biological safety cabinet (Faster, Ferrara, Italy) in a room physically separated
from the room used to prepare all PCR reagents except DNA and also from the
room used to prepare nucleic acid amplification mixes and, finally, from the
room used for post-PCR analysis. DNA was extracted from ocular samples
(aqueous humor and vitreous) with the High Pure PCR Template Preparation
kit (Roche Diagnostics, Meylan, France) according to the manufacturer’s rec-
ommendations. An extraction negative control composed of all reagents used for
DNA extraction minus the ocular sample was processed in parallel with each
sample. Amplification of the human beta globulin gene served as an internal
positive extraction control (8).

PCR assay. The oligonucleotide primers designed for the 16S rRNA gene
PCR were 91E (5�-TCAAA[G,T]GAATTGACGGGGGC-3�) and 13BS (5�-GC
CCGGGAACGTATTAC-3�), which produced a 492-bp fragment of the 16S
rRNA gene (18). Primers PC04 (5�-CAACTTCATCCACGTTCACC-3�) and
GH20 (5�-GAAGAGCCAAGGACAGGTAC-3�) were used to amplify a 268-bp
fragment of the human beta globulin gene. The PCR mixture, which was made
up to 50 �l with sterile water (Sigma), contained 1	 PCR buffer, MgCl2 (2.5
mM), 200 �M each deoxynucleoside triphosphate (including dUTP at a dUTP/
dTTP ratio of 1:9), 200 �M of each primer, 2.5 U of Taq DNA polymerase
(Roche Diagnostics), and 1 U of heat-labile uracil DNA-glycosylase (UNG;
Roche Diagnostics) to prevent carryover contamination between PCRs. Five
microliters of DNA extract was added to the PCR mixture, which was incubated
for 10 min at 20°C for U-DNA cleavage by UNG, followed by UNG inactivation
by incubation at 94°C for 10 min. PCR was performed for 32 cycles (denaturation
for 30 s at 94°C, annealing for 30 s at 58°C, and extension for 30 s at 72°C) with
a Biometra thermocycler, followed by 10 min of incubation at 72°C.
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PCR products were analyzed by electrophoresis through a 1.5% agarose gel
(Sigma) and sequenced with PCR primer 13BS on an automated sequencer
made by Biofidal (Vaulx en Velin, France).

The 16S rRNA gene sequences obtained were compared with those available
in the GenBank, EMBL, and DDBJ databases with the BIBI program (Bio
Informatic Bacterial Identification; http://pbil.univ-lyon1.fr/bibi/query.php).
Identification to the species level was defined as a 16S rRNA gene sequence
similarity of 99% or greater with that of the GenBank prototype strain sequence;
identification to the genus level was defined as a 16S rRNA gene sequence
similarity of 97% or greater with that of the GenBank prototype strain sequence.
A failure to identify was defined as a 16S rRNA gene sequence similarity of less
than 97% with sequences deposited in GenBank at the time of the analysis (2).
Results of PCR were available 3 days after sampling.

To assess the sensitivity of the detection series, 10-fold dilutions were made
from 24-h culture colonies of S. epidermidis. Equal aliquots were cultured for
colony counts and DNA extraction plus PCR amplification. The detection sen-
sitivity was 500 to 1,000 organisms. As a control, aqueous humor samples from
eyes that had undergone cataract surgery (n 
 15) or retinal detachment surgery
(n 
 15) and vitreous samples from eyes that had undergone pars plana vitrec-
tomy (epiretinal membrane, n 
 5; diagnostic vitrectomy, n 
 5) were obtained
under the same sterile conditions. The control samples were analyzed using the
same techniques as those used for infectious specimens, and PCR was negative
in all cases.

RESULTS AND DISCUSSION

While CNS are the most common infecting organisms in
postoperative endophthalmitis, S. lugdunensis is rarely re-
ported as being a causative bacterial agent (1). The five
cases described in the present report belong to a large series
of postoperative endophthalmitis patients included in a mul-
ticenter prospective study in France (n 
 126) (2004 to
2005, French Institutional Endophthalmitis Study Group).
Among 87 cases (69%) bacteriologically documented using
eubacterial PCR and/or conventional cultures, S. lugdunen-
sis accounted for 5.7% of the bacterial spectrum and 10% of
all staphylococci (n 
 50). Whereas S. lugdunensis was first
described in 1988 (7), the low frequency of S. lugdunensis in
endophthalmitis was first reported in the Endophthalmitis
Vitrectomy Study in 1997 (1), which observed a 47.7% fre-
quency of CNS (from 250 intraocular bacterial isolates) in
aqueous humor and vitreous samples. Among the CNS
cases, S. epidermidis accounted for 81.9% and S. lugdunensis
was isolated in 5.9% of the CNS cases (n 
 9) and 3.6% of
all isolates (9/250). S. lugdunensis was isolated from the
aqueous humor in only one case, from the vitreous in only
four cases, and from both specimens in four cases. Further-
more, that previous study showed that for this pathogen,
eyelid isolates were found to be indistinguishable from in-
traocular isolates. Given its isolation from the intraocular
compartments of patients with endophthalmitis and the
100% correlation of eyelid versus vitreous association shown
by pulsed-field gel electrophoresis (1), S. lugdunensis was
considered to be a significant opportunistic pathogen. How-
ever, the clinical course of these patients was not described
in the study reported previously by Bannerman et al., and
alternative identification techniques such as eubacterial
PCR were not used at that time.

S. lugdunensis has been isolated mostly as a causative agent
of skin and soft-tissue infections (6, 7, 10). In recent years, this
pathogen has been reported to cause a wide variety of more
serious infections including brain abscess, meningitis, sepsis,
chronic osteomyelitis, spondylodiscitis, and endocarditis (6, 7,
10, 21). The clinical course of infections caused by S. lugdunen-

sis is known to resemble the course of S. aureus infections (10,
21). These organisms are also frequently misidentified as S.
aureus because of their morphological appearance, with yellow
pigmentation, complete hemolysis when cultured on blood
agar, and positive results in tests for clumping factor (17).

In this report, the pathogen S. lugdunensis was identified in
all cases from ocular samples by using cultures associated with
biochemical tests and eubacterial PCR amplification followed
by direct sequencing. In routine laboratory testing, S. lug-
dunensis is most often confused with S. aureus or with other
CNS (6, 7, 9). Most laboratories use commercial systems that
are based on biochemical reactions. However, some commer-
cial identification kits provide unreliable results for CNS, par-
ticularly for non-S. epidermidis isolates, as a result of the vari-
ability of diagnostic reactions within species and the subjective
nature of their interpretation (3, 14). The ID32 STAPH strips
used in this study include 26 tests, in particular, the ornithine
decarboxylase and the pyrrolidonyl arylamidase phenotypic
tests. At least the positivity of these tests are necessary to
identify the bacteria as S. lugdunensis.

As shown in Table 1, the susceptibility data from these cases
demonstrate that S. lugdunensis is usually susceptible to anti-
biotics commonly used via the intravitreal route. Only pen-
icillin G was often resistant, with production of �-lactamase
(24% �-lactamase positive in a study reported previously by
Herchline et al.) (11).

This report highlights the usefulness of molecular meth-
ods to quickly detect the presence of bacteria, particularly
when a small ocular sample (aqueous humor) is available. In
a previous study (unpublished data), we showed that PCR
analysis performed on aqueous humor samples (before
treatment) could lead to a 65% microbiologic identification
rate when used in association with cultures. The effective-
ness of aqueous humor samples for both cultures and PCR
is of interest since these samples can be easily and rapidly
obtained (they are painless and feasible after local anesthe-
sia). Furthermore, PCR techniques are particularly useful
when patients have been previously treated with systemic
and intravitreal antibiotics, as suggested by the positive PCR
observed in the vitreous samples of two patients (patients 1
and 3) taken during vitrectomy after intravitreal injections.
In patient 2, the ocular sample was taken after the first
intravitreal injection of antibiotics and was positive for S.
lugdunensis by both culture and PCR. This is consistent with
a previous report showing that a single injection of intra-
vitreal antimicrobial agents may be insufficient to eradicate
the bacteria from the eye (20). Furthermore, the previous
use of intravitreal antibiotics does not seem to affect the
ability to PCR amplify DNA in the short term for S. lug-
dunensis. In case 1, the negativity of the PCR associated with
positive cultures suggests a lack of sensitivity of the molec-
ular technique. It is likely that a Staphylococcus-specific
PCR would have been much more sensitive (3, 19); however,
for the purpose of clinical diagnosis where a large diversity
of causative bacteria can be involved, eubacterial PCR re-
mains the most cost-effective technique. In the second case
(patient 5), the negativity of both cultures and PCR in
vitreous from vitrectomy suggests that the two previous in-
jections of antibiotics led to an eradication of the bacterial
load.
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Data from the literature on endocarditis and other tissue
infections caused by S. lugdunensis emphasize the aggressive
nature of the organism and the importance of identifying CNS
to the species level. Identification of S. lugdunensis in ocular
specimens is highly recommended, as the initial presentation
was severe in three out of the five cases of this series (Table 1).
The clinical course of infections depends on the virulence of
the organism, the delay from symptoms to treatment, and the
therapeutic protocol. In our cases, pars plana vitrectomy was
needed in three out of the four cases since visual acuity
was low (light perception) and inflammation of the eye was
severe. After testing samples from 100 patients with acute
postcataract endophthalmitis by conventional cultures and eu-
bacterial PCR (a part of our prospective and multicenter study
from 2004 to 2005), 33 CNS, 5 S. lugdunensis strains, and 6 S.
aureus strains were identified. Compared with patients with
other CNS, patients infected with S. lugdunensis were charac-
terized by a worse final functional prognosis (P 
 0.07 at 6
months) and a higher frequency of postvitrectomy retinal de-
tachment (60% versus 3%; P 
 0.05). The aggressive nature of
S. lugdunensis may be related to the production of extracellular
slime or glycocalyx, which has a role in bacterial colonization
and interferes with the phagocytosis-associated activities of
neutrophils and the production of enzymes (esterase, fatty
acid-modifying enzymes, protease, and lipase) (22). The final
prognosis was associated with the occurrence of a retinal de-
tachment in three of five patients after vitrectomy, which is
known to be anatomically and functionally severe. The high
rate of retinal detachment could be related to the virulence of
the S. lugdunensis strains causing retinal lesions (such as ne-
crosis) not only on the posterior pole but also on the peripheral
retina (causing retinal breaks). These data suggest that prompt
and precise identification of the organism S. lugdunensis is
extremely important so that the appropriate treatment can
be administered for a successful outcome.

In conclusion, this case series of endophthalmitis caused by
S. lugdunensis shows that the microbiological diagnosis can
be carried out by conventional microbiological cultures and by
eubacterial PCR. The correct identification of this species by
molecular methods for only some of the ocular samples em-
phasizes the clinical benefit of molecular methods. Given the
severe presentation of eyes with endophthalmitis caused by S.
lugdunensis, an appropriate and a rational therapy is of value
and necessitates an accurate bacterial identification. Early pars
plana vitrectomy is often needed in these cases to allow a
useful final visual recovery.
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Hospital of Lyon (mycology); and Hélène Raberin and Roger Tran
Manh Sung, University Hospital of Saint-Etienne (mycology).

This study was supported by grants from Hospices Civils de Lyon,
Alcon Laboratories, and Sanofi-Aventis Laboratories.

REFERENCES

1. Bannerman, T. L., D. L. Rhoden, S. K. McAllister, J. M. Miller, and L. A.
Wilson. 1997. The source of coagulase-negative staphylococci in the En-
dophthalmitis Vitrectomy Study. A comparison of eyelid and intraocular
isolates using pulsed-field gel electrophoresis. Arch. Ophthalmol. 115:
357–361.

2. Drancourt, M., C. Bollet, A. Carlioz, R. Martelin, J. P. Gayral, and D.
Raoult. 2000. 16S ribosomal DNA sequence analysis of a large collection of
environmental and clinical unidentifiable bacterial isolates. J. Clin. Micro-
biol. 38:3623–3630.

3. Edwards, K. J., M. E. Kaufmann, and N. A. Saunders. 2001. Rapid and
accurate identification of coagulase-negative staphylococci by real-time
PCR. J. Clin. Microbiol. 39:3047–3051.

4. Endophthalmitis Vitrectomy Study Group. 1995. Results of the Endoph-
thalmitis Vitrectomy Study. A randomized trial of immediate vitrectomy and
of intravenous antibiotics for the treatment of postoperative bacterial en-
dophthalmitis. Arch. Ophthalmol. 113:1479–1496.

5. Fisch, A., A. Salvanet, T. Prazuck, F. Forestier, L. Gerbaud, G. Coscas, C.
Lafaix, et al. 1991. Epidemiology of infective endophthalmitis in France.
Lancet 338:1373–1376.

6. Fleurette, J., M. Bes, Y. Brun, J. Freney, F. Forey, M. Coulet, M. E. Reverdy,
and J. Etienne. 1989. Clinical isolates of Staphylococcus lugdunensis and S.
schleiferi: bacteriological characteristics and susceptibility to antimicrobial
agents. Res. Microbiol. 140:107–118.

7. Freney, J., Y. Brun, M. Bes, H. Meugnier, P. Grimont, P. A. D. Grimont, and
C. F. Nervi, Jr. 1988. Staphylococcus lugdunensis sp. nov. and Staphylococcus
schleiferi sp. nov., two species from human clinical specimens. Int. J. Syst.
Bacteriol. 38:168–172.

8. Gauduchon, V., L. Chalabreysse, J. Etienne, M. Celard, Y. Benito, H. Lepidi,
F. Thivolet-Bejui, and F. Vandenesch. 2003. Molecular diagnosis of infective
endocarditis by PCR amplification and direct sequencing of DNA from valve
tissue. J. Clin. Microbiol. 41:763–766.

9. Hebert, G. A. 1990. Hemolysins and other characteristics that help differen-
tiate and biotype Staphylococcus lugdunensis and Staphylococcus schleiferi.
J. Clin. Microbiol. 28:2425–2431.

10. Herchline, T. E., and L. W. Ayers. 1991. Occurrence of Staphylococcus
lugdunensis in consecutive clinical cultures and relationship of isolation to
infection. J. Clin. Microbiol. 29:419–421.

11. Herchline, T. E., J. Barnishan, L. W. Ayers, and R. J. Fass. 1990. Penicillin-
ase production and in vitro susceptibilities of Staphylococcus lugdunensis.
Antimicrob. Agents Chemother. 34:2434–2435.

12. Kattan, H. M., H. W. Flynn, Jr., S. C. Pflugfelder, C. Robertson, and R. K.
Forster. 1991. Nosocomial endophthalmitis survey. Current incidence of
infection after intraocular surgery. Ophthalmology 98:227–238.

13. Layer, F., B. Ghebremedhin, K. A. Moder, W. Konig, and B. Konig. 2006.
Comparative study using various methods for identification of Staphylococ-
cus species in clinical specimens. J. Clin. Microbiol. 44:2824–2830.

14. Marsou, R., M. Bes, Y. Brun, M. Boudouma, L. Idrissi, H. Meugnier, J.
Freney, and J. Etienne. 2001. Molecular techniques open up new vistas
for typing of coagulase-negative staphylococci. Pathol. Biol. (Paris) 49:
205–215.

15. Miller, J. J., I. U. Scott, H. W. Flynn, Jr., W. E. Smiddy, J. Newton, and D.
Miller. 2005. Acute-onset endophthalmitis after cataract surgery
(2000–2004): incidence, clinical settings, and visual acuity outcomes after
treatment. Am. J. Ophthalmol. 139:983–987.

16. Ng, J. Q., N. Morlet, J. W. Pearman, I. J. Constable, I. L. McAllister, C. J.
Kennedy, T. Isaacs, and J. B. Semmens. 2005. Management and outcomes of
postoperative endophthalmitis since the endophthalmitis vitrectomy study:
the Endophthalmitis Population Study of Western Australia (EPSWA)’s
fifth report. Ophthalmology 112:1199–1206.

17. Patel, R., K. E. Piper, M. S. Rouse, J. R. Uhl, F. R. Cockerill III, and J. M.
Steckelberg. 2000. Frequency of isolation of Staphylococcus lugdunensis
among staphylococcal isolates causing endocarditis: a 20-year experience.
J. Clin. Microbiol. 38:4262–4263.

18. Relman, D. A. 1993. Universal bacterial 16S rDNA amplification and se-

VOL. 45, 2007 POSTOPERATIVE ENDOPHTHALMITIS CAUSED BY S. LUGDUNENSIS 1677



quencing, p. 489–495. In D. H. Persing, T. F. Smith, F. C. Tenover, and T. J.
White (ed.), Diagnostic molecular microbiology: principles and applications.
ASM Press, Washington, DC.

19. Sakai, H., G. W. Procop, N. Kobayashi, D. Togawa, D. A. Wilson, L. Borden,
V. Krebs, and T. W. Bauer. 2004. Simultaneous detection of Staphylococcus
aureus and coagulase-negative staphylococci in positive blood cultures by
real-time PCR with two fluorescence resonance energy transfer probe sets.
J. Clin. Microbiol. 42:5739–5744.

20. Shaarawy, A., M. G. Grand, T. A. Meredith, and H. E. Ibanez. 1995. Persis-
tent endophthalmitis after intravitreal antimicrobial therapy. Ophthalmology
102:382–387.

21. Vandenesch, F., J. Etienne, M. E. Reverdy, and S. J. Eykyn. 1993. Endo-
carditis due to Staphylococcus lugdunensis: report of 11 cases and review.
Clin. Infect. Dis. 17:871–876.

22. von Eiff, C., G. Peters, and C. Heilmann. 2002. Pathogenesis of infections
due to coagulase-negative staphylococci. Lancet Infect. Dis. 2:677–685.

1678 CHIQUET ET AL. J. CLIN. MICROBIOL.


